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SUMMARY

Introduction Scalp and calvarial defects may result from trauma, thermal or electrical burns, resection
of benign or malignant tumors, infections or radionecrosis. Reconstruction of large scalp defects is a
demanding procedure. The reconstructive “ladder” are applicable to scalp and calvarial defects recon-
struction.

Case Outline A 68-year-old female was admitted to our clinic due to the nine-day old scalp burn wound,
incurred under unclear circumstances. Third degree burn wound affected the left frontal-parietal, tem-
poral and part of the occipital region with carbonification of the whole left ear lobe. The treatment was
carried out in two stages. Radical full thickness necrectomy of the scalp was performed, the defect mar-
gins were curetted to the active bleeding, and the ear lobe was amputated. The defect sized 23 x 15 cm
was reconstructed using the “banana peel” transposition galea-cutaneous flap from the remainder of the
scalp, which was based only on the right occipital artery. Two months after the surgery the appearance
was satisfactory, and all wounds were healed.

Conclusion Designing of large-scale flaps is very hazardous, especially in elderly people. Scalp reconstruc-
tion based on one artery has to be planned in detail and performed when the possibility of complication
is reduced to minimum. Our case report underlines possible reconstruction as delayed procedure even
with the exposed bone (second look procedure), as well as the reconstruction of half scalp with the local

flap based on one pericranial artery.
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INTRODUCTION

Scalp and calvarial defects may result from
trauma, thermal or electrical burns, resection
of benign or malignant tumors, infections or
radionecrosis. The reconstructive “ladder” is
applicable to reconstruction of scalp and cal-
varial defects. In the ascending order of com-
plexity, the ways of scalp reconstruction include
primary closure, skin grafts (partial-thickness
defects), local flaps with or without tissue ex-
pansion (full-thickness scalp wounds), occa-
sionally regional flaps, and free flaps [1-4].

There are a number of local flap techniques:
single or multiple, and with or without skin
grafting to close the donor defects. Single flaps
in turn comprise rotation, advancement, trans-
position, bipedicular flaps, VY advancement,
rhomboidal flaps, etc. Multiple flaps include the
triple-flap technique described by Orticochea,
triple rotation (pinwheel) flap, double rotation
flap, triple rhomboid flap, etc. [5-9]. The cor-
rect design of such flaps implies preservation of
the original hairline, acceptable redirection of
the hair follicles, incorporation of large vascular
pedicles, and wound closure without excessive
tension [10, 11].

Knowledge of scalp anatomy is essential
in planning of reconstructions. The skin lay-

ers of the scalp are easy to remember using
well-known mnemonic SCALP: (1) skin, (2)
subcutaneous fat, (3) galea aponeurotica, (4)
loose areolar tissue, and (5) pericranium. The
skin in this region is the thickest in the body
(3 to 8 mm). It is resistant, very scantily elastic,
and covered with hair, which in most patients
makes esthetically pleasing reconstruction a
challenge. The galea aponeurotica continues
with the frontal muscle anteriorly and the oc-
cipital muscle posteriorly. Laterally, the galea
aponeurotica is continuous with the tempo-
roparietal fascia. The pericranium fuses with
the deep temporal fascia laterally [7]. In addi-
tion, the scalp as a whole is inelastic, with the
galea aponeurotica being poorly elastic and the
pericranium being nearly non-distensible. The
parietal regions, located over the temporopa-
rietal fascia, are the areas of the scalp with the
greatest mobility. A well-vascularized subcuta-
neous layer lies superficial to the galea aponeu-
rotica. A robust choke vessel system allows rela-
tively long local flaps to survive without distal
necrosis. The vascular supply of the scalp con-
sists of the paired supratrochlear, supraorbital,
superficial temporal, posterior auricular and
occipital arteries and their accompanying veins.
The supratrochlear and supraorbital arteries
arise from the ophthalmic artery, which is the

Correspondence to:

Asen VELICKOV

Rentgenova 1/11, 18000 Ni$
Serbia
asen-amm@medfak.ni.ac.rs



Velickov A. et al. Second Look Procedure for Large Burn Defect by Banana Peel Pericranial Flap Based on One Artery

first branch of the internal carotid artery. The remainder
of the arterial vasculature supplying the scalp originates
from the external carotid artery [1, 12].

This article reports a case of thermal burn causing a
large-full-thickness scalp defect. The patient had a third
degree burn injury on the left half of the head and left ear.

CASE REPORT

A 68-year-old female was admitted to the Clinic for Plastic
and Reconstructive Surgery Clinical Center Ni$ due to the
9-day old scalp burn wound; she had been injured under
unclear circumstances. She was found leaning against the
wood stove. Until the admission, she was not treated by
medical personnel. Third degree burn wound affected
the left frontal-parietal, temporal and part of the occipi-
tal region with carbonification of the whole left ear. The
percentage of burned skin was 2% of body surface area
(Figure 1). The scalp burn was heavily infected and sup-
purating with moderate facial and left neck swelling. The
patient was conscious on admission. Accordingly, the pa-
tient’s general condition was scored as grade II by Ameri-
can Society of Anesthesiology (ASA score). The treatment
was carried out in two stages.

After brief preoperative preparation, the patient un-
derwent surgery under general anesthesia on the day of
admission, when radical full thickness excision of burn
wound was performed, reaching the diffuse bleeding
margins (escharectomy). Ear amputation was also carried
out (Figure 2). The defect was left without immediate re-
construction despite of calvaria exposition. Wet dressing
was required twice a day. Wound culture showed mixed
gram positive flora. The third generation cephalosporin
was parenterally administered as regular regimen. On the
fourth day, there was a significant reduction in suppura-
tion and calvarian bones had healthy appearance. The
defect size 23x15 cm was reconstructed using the “ba-
nana peel” transposition galea-cutaneous flap from the
remainder of the scalp, which was based only on the right
occipital artery. The galea layer was scored by knife (“fast
expanded”) using crossed incisions at 2.5 cm distance.
The flap was sutured without drainage (Figures 3 and
4). The pericranium at donor site was preserved and the
secondary defect skin grafted using the partial thickness
skin graft harvested from the left arm. The postoperative
course was uneventful. The patient was discharged nine
days after the admission when the flap was viable, and skin
grafts consolidated. Two months after surgery, the appear-
ance was satisfactory, and all wounds were healed (Figure
5). There was no hearing impairment noted.

DISCUSSION

Complex reconstruction of war wounds and heavily in-
fected primary wounds has to be rigorously planned. After
the primary surgical debridement and infection control,
definitive care is delayed for 3 to 5 days, when delayed
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Figure 2. Postoperative defect after escharectomy (calvarian bone
exposed)

Figure 3. Large pericranial flap on the elevated occipital artery

primary reconstruction is performed. Modification of
surgical management is necessary when certain difficult
areas are wounded and when the patient presents after
many days or has experienced inappropriate first aid [13].
Our approach to this case was primary debridement and
delayed reconstruction.

There are many options for repairing large scalp defects
[2, 14]. Primary closure with the adjacent hair-bearing
tissue is a suitable choice for the closure of many small
scalp defects, less than 3 cm in diameter. But even then,
wide undermining of the scalp is usually required. Split-
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Figure 4. Early postoperative result

thickness or full-thickness skin grafts may be an option for
scalp reconstruction when the wound bed is well vascular-
ized. An intact pericranium or fascia is usually sufficient
for adequate skin graft “take” When bone is exposed, skin
grafts can also be used, but after removal of the outer table
of bone using a burr, in order to expose the vascularized
diploic space. Disadvantages of this technique include po-
tential skin graft slough and poor esthetic outcome [1, 4,
9, 11]. Tissue expansion can be used to provide additional
scalp tissue which would facilitate rotation or advance-
ment flap closure. It is usually performed under elective
conditions when immediate, permanent wound coverage
is not essential. Tissue expansion is contraindicated when
prompt resection and reconstruction of the scalp are re-
quired, and there is often loss of hair density using this
technique [10, 11]. Local scalp flaps may be used to cover
moderate-sized scalp defects. Local scalp flaps usually rely
on the extensive undermining and are based on blood sup-
ply from the scalp artery or on their combination. The
Orticochea tripartite flap and its variants have been used
for reconstruction of large central scalp defects [3, 4, 7, 8].
The design of local scalp flaps should incorporate at least
one major scalp vessel, although the design of large-scale
flaps based on only one artery has been rarely described.
In certain situations, galeal scoring may be performed to
gain flap length and reduce tension. Galeal scoring should
be performed parallel to the subaponeurotic blood ves-
sels, but even more important, the scoring must be per-
pendicular to the line of maximal tension. Care should be
taken not to cut too deeply, as this maneuver can result
in flap compromising. The skin graft should be placed
over the donor site defect [1, 3, 7, 8, 11]. This concept was
beneficial in our case because the recipient site required
vascularized tissue coverage and the donor site contained
intact periosteum, which was suitable for skin graft cover-
age. Burow’s triangles should not be excised at the time of
the initial flap creation to maintain the vascular supply of
the flap base. In most patients, the use of regional flaps is
precluded due to the limited arc of transposition from the
neck and trunk muscles, although the use of these flaps

Figure 5. Delayed postoperative result (frontal view)

(e.g. trapezius muscle or myocutaneous flap, latissimus
dorsi muscle or myocutaneous flap) has been clearly de-
scribed in literature. Complications of the local flap use are
described as follows: partial or total flap loss, infection or
seroma formation. The free tissue transfer is advantageous
as single stage reconstruction even in previously irradi-
ated or infected tissues, or in the areas with a traumatized
bed, where the use of local flaps would not be indicated.
Disadvantages of free tissue transfer are a prolongation
of the surgical time, high risk of complications (total flap
loss, morbidity in the donor zone), and inadequate esthetic
appearance (absence of hair flaps). The majority of authors
agree that the most commonly used free tissue transfers for
scalp reconstruction are radial forearm flap, the latissimus
dorsi flap, serratus anterior, rectus abdominis flap, and the
omentum flap [4, 14, 15, 16]. The use of free tissue transfer
requires expensive equipment and technology, and rate
of complications remains high comparing to local flaps.
Another subject in our case would be the reconstruction
of the ear lobe. Well known procedure is a converse recon-
struction using rib cartilage graft and local skin flap, but
in our case it was not performed because of patient’s age
and her refusal to perform such intervention.

Scalp reconstruction based on one artery has to be
planned in detail and accurately performed, when possi-
bility of complications is reduced to minimum. We have
presented the second look procedure, a scalp reconstruction
with the exposed bone, and at the same time the reconstruc-
tion of half scalp with the local flap based on one artery.
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MpumapHO 0AN0XKEeHA PEKOHCTPYKLMja BeauKor owTeherwa nornaBuHe HaKOH
ONEKOTUHE peXKibeM y Buay Kope og 6aHaHe 3aCHOBAaHOM Ha jeHOj apTepuju

AceH Benuukos', Mpeppar Kosauesnh'2, paraH MetpoBuh'?, CnahaHa Metposuh'#, TatjaHa KoBauesnh?,

AnekcaHgpa Bennukos'
"MepuupnHckn dakyntet, YHuBep3uteT y Huwy, Huw, Cp6uja;

2KnuHuKa 3a NNacTUYHy 1 PEKOHCTPYKTUBHY XMPYpPrujy, KnuHuuku ueHTap, Huw, Cpbuja;
3KnuHuKa 3a MakcunodaumjanHy Xupyprujy, Knninukm uentap, Huw, Cpbuja;

*MHCTUTYT 33 paguonorujy, Knuinukm ueHTap, Huw, Cpbuja

KPATAK CAOPKA)J

YBop Owwtehera nornaBmHe v KanBapuje Mory HacTaTh Kao no-
cnegvue noBpeae, ONeKoTHHA, peceKkumnje 6EHUrHKX U Manur-
HVX TYMOPa, HbeKLMja unn pagnoHeKkpo3e. PekoHCTpyKLMja
BeNMKMX owwTeRerba NornaBuHe je BeOMa 3axTeBaH XVpPYpPLUKM
3axBart. [[poToKONM PeKOHCTPYKLUMje ce MOry NPUMEHUTMN KOZ,
PpeKOHCTpYKUKje owTehera NornaBrHe 1 Kansapuje.

Mpukas 6onecHnKa XeHa ctapa 68 rogmHa NPUM/bEHa je Ha
KNVHUKY 3a NNacTUUHy U PeKOHCTPYKTUBHY Xnpyprujy y Hu-
Ly 360r oneKoTUHe cTape AeBET AaHa Koja je HacTana nop He-
pasjalbeHm okonHocTMma. OnekoTuHa Tpeher cteneHa je
3axBaTasa fieBy GpoHTOnapujeTasnHy 1 TEMMNOpPasHy perujy u
[e0 OKLMMuTanHe peruvje, ca kKapboHudrKaumjom Lene nese
YLLHe WKoJbKe. Jleuere je 06aB/bEHO Y BE XUPYPLUKE NHTEP-
BeHUyje. YpaheHa je pagukanHa HekpeTkommja Lesne febmuHe
nornasuHe, a nBuMUe owTehera KnpeTmpaHe cy A0 aKTUBHOT

MpumsbeH « Received: 03/05/2012 PeBu3unja « Revision: 06/11/2013

KpBapeta. YpaheHa je amnyTauuja ywHe wkosbke. Owrteherbe
BenuuuHe 23X 15 LieHTMETapa PeKOHCTPYMCaHO je TPaHCMo3u-
LIMOHMM rafieoKyTaHVM PeXXHeM NPeoCTasor fesna NornasnHe y
BUAY Kope o 6aHaHe, Koju je 3aCHOBaH CaMO Ha AeCHOj OKL-
nuTanHoj aptepuju. [1Ba Mecelia HakoH feyerba n3rneg je 6mo
3apoBosbaBajyh, a paHe cy 3apacie.

3aksbyvak PekoHCTpyKLWja nornaBmHe pextem 6asmpaHyiv Ha
jenHoj apTepuju Mopa ce feTarbHO UCNAAHNPATY U NPeLn3HO
13BeCTU, jep je Tafa MOryhHoCT nojaBe KomnivKaLuuja cBefeHa
Ha Hajmatby Mepy. [prKa3aHa je ognoxeHa peKOHCTPyKLUMja
MOJIOBVIHE MOT/1IaBMHE Ca EKCMOHNPAHOM KOCTU, Kao U PEKOH-
CTPYKLMja MONOBUHE MOrNaBUHE NOKaNHUM pextbeM 3aCHOBa-
HUM Ha CaMo jefjHOj apTepuju.

KmbyuHe peun: owtehere NornaBriHe; OAN0XeHa PEKOHCTPYK-
Lmja; onekoTuHe Tpeher cTeneHa; oKUMNKTanHa aptTepuja; ne-
PUKpaHWjanHu pexarb
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